Superantigen-primed T cells exposed to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) replicate poorly following recall encounter.
The current study investigated the effect of tetrachlorodibenzo-p-dioxin (TCDD) on the ability of staphylococcal enterotoxin A (SEA)-primed T cells to divide by dual-labeling the cells with 5,6-carboxyfluorescein diacetate succinimidyl ester (CFSE) and antibodies against the specific T cell receptors. C57BL/6 wild-type mice were injected ip with TCDD (10 microg/kg body weight) followed by hind footpad injections of SEA (10 microg/footpad). The draining popliteal lymph nodes (PLN) were harvested 1-4 days posttreatment, labeled with CFSE and cultured for 1-4 days without further stimulation or in the presence of the recall antigen. TCDD-exposed SEA-reactive Vbeta3+ and Vbeta11+ T cells showed decreased cell divisions upon in vitro culture in the absence of any stimulation, which correlated with increased levels of apoptosis. The recall cell-division response was also defective in SEA-reactive T cells isolated from TCDD-exposed mice. However, during the recall response, cells from TCDD-exposed mice did not exhibit a defect in apoptosis, suggesting the defective recall response may result from a state of anergy rather than increased apoptosis. Using AhR knockout (KO) mice, we found AhR involvement in the regulation of defective cell division and apoptosis induced by TCDD. Together, these data demonstrate, while TCDD-induced apoptosis may account for the decreased primary T cell proliferative response, that the reduced cell division seen during subsequent exposure to recall antigen may result from a state of anergy. The study also demonstrates that a combined use of superantigen and CFSE may offer a simple and useful tool to monitor the ability of immunotoxicants to alter the proliferative responsiveness of antigen-specific T cells.